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SECTION I
INTRODUCTION

The storage of turbine lubricants in normally used containers such
as hermetically sealed quart cans or drum stock utilized through use of
servicing carts is satisfactory with respect to long-term lubricant
stability. Current lubricants possess good low temperature oxidative,
thermal and hydrolytic stability under these conditions of storage which
is of relatively low temperatures and limited oxygen availability.

Watar content of new lubricant is also low and usually below 500 ppm,

For turbine lubricants (esté; base) to be stored under these
conditions, lubricant storage stability can be predicted using the SOD
lead corrosion test. Specification MIL-L-7808 requires lubricant stored
in hermetically sealed containers to conform to all specification
requirements after three years of stcrage. Specification MIL-L-23699
requires hermetically sealed containers of the lubricants to conform to
specification requirements after one year of storage.

In normal turbine engine lubricant systems, lubricant storage
stability is not a problem due to frequent usage, oil consumption and
replenishment, and a very low water or humidity environment.

The use of ester type lubricants under conditions which are not
typically associated with turbine engines is increasing due to new
applications and new lubricant system requirements. Some advanced
systems employing ester base lubricants require storage capability under
adverse conditions such as non-hermetically sealed dormant systems for
time periods of two years or more.

A Tubricant sample obtained from such a system after 18 months
storage showed severe degradation and contained large quantities of both
motile and non-motile microorganisms. Although the lubricant contained
no free water or suspended water, the presence of bacteria suggested free
water may have been present somewhere in the lubricant system. The
question which remained unanswered after the completion of the analyses
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was what caused the severe lubricant degradation. Possibilities include
low temperature oxidation, hydrolysis, microbiological activity, or a
combination of these possibilities. Since no information existed
relative to lubricant storage characteristics under adverse conditions, a
program was initiated for investigation of the storage capability of
current turbine Tubricants under these conditions.

The.objectives of this study was to investigate differences
long-term storage characteristics of current lubricants under var s
storage conditions and the effect of microorganisms on lubricant
degradation causing increased acidity of the lubricant.




——— =

AFWAL-TR-83-2007

SECTION 11

TEST EQUIPMENT AND PROCEDURES

1.  GENERAL

The test program was designed to investigate six lubricants at two
temperatures using different types of containers under various environ-
ments. This resulted in five major test systems as shown below.

Test System A. Closed system with free water.
Test System B. Open system with 100% relative humidity.
Test System C. Control systems with closed and'open containers,

Test System D. Open and closed systems with free water and
innoculated.

Test System E. Open and closed systems with 100% relative humidity
and innoculated.

Table 1 shows a diagram of the test program.

2.  TEST EQUIPMENT

The storage containers used for the test program included the
following.

a. Sixteen ounce capacity flint glass bottles with Poly-Seal
screw caps.

b. Four ounce capacity flint glass bottles with Poly-Seal screw
caps.

C. One hundred fifty milliliter capacity Pyrex beakers.

d. Sixteen ounce plain tin F style oblong cans with one inch
screw caps.
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Sealed desiccators were used for obtaining 100% relative humidity test
chambers. A horizontal air-flow mechanical connection oven was used for
the tests conducted at 100°F (37.8°).

3.  TEST PROCEDURES

The test samples were prepared and coded as shown in Tables 1 and
2. Closed system samples were sealed with caps while open system samples
were stored uncapped. Samples containing free water were prepared by
adding the test lubricant to containers having the free water without
mixing. Sample containers were stored in desiccators containing free
water below the desiccator plate for the 100% relative humidity testing.
A1l of the 108 lubricant test samples were stored in the dark except for
the brief periods of sampling or visual observations, Forty-eight of
the samples were stored at room temperature in a steel cabinet. The
remaining 60 samples were stored at 100 °F in the mechanical connection
oven. No sterilization of any containers or fluids was done prior to
testing.

4. TESTING AND EVALUATION CRITERIA

The stored samples were periodically analyzed using the following
test procedures and evaluation criteria.

a. Total Acid Number Measurements

The total acid number of lubricants is the quantity of base,
expressed in milligrams of potassium hydroxide required to neutralize all
acidic constituents present in one gram of the oil. These
determinations were conducted using ASTM Method D664, “Neutralization
Number by Potentiometric Titration."

b. Complete 0il Breakdown Rate Analyzer (COBRA) Measurements

The COBRA is an electronic instrument that measures the elec-
trochemical characteristics of the lubricant. Lubricant degradation
increases the electrochemical characteristics which are measured by
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changes in the COBRA readings. New lubricants have COBRA values below
10 while highly degraded lubricants have values of 150 or above.

c. Visual Appearance and Odor

The visual appearance and odor of a lubricant can provide
information relative to its condition. Visual appearance can give
information relative to free water content, degradation and
sedimentation, and microbiological activity. Odor characteristics can
also indicate lubricant condition. Synthetic turbine lubricants having
strong rancid odors usually exhibit high levels of degradation.

Terms used in describing the visual appearance of the lubricants
are as follows:

Clear and Bright - The lubricant is transparent, has a bright

appearance and no visible suspended sediment.

Transparent - Darkening of the lubricant but still capable of
transmitting light so objects or images can be viewed through the
lubricant.

Slightly Cloudy - Slight haze but not completely translucent.

Cloudy -.Completely translucent.
Opague - Very dark in color. No light transmittance.

Sediment - Visible material that settles to the bottom of the
sample or visible particles suspended in the sample.

Scum - A film layer of materials that forms on or rises to the
surface of the sample or at the interface of the oil-free water samples.

Terms used in describing the odor of the lubricants are as follows:

Sweet - Normal new o0il odor.

Semi-Sour - Slight offensive odor.

Sour - Strong offensive odor.
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Rancid - Very disagreeable offensive odor. Containers containing
this type of degraded lubricant cannot be left open in the laboratory due
to its strong rancid odor.

d. Microscopic Examination for Microorganisms

Phase contrast microscopy was used for the microscopic
examination of the various samples. Small quantities of the lubricant,
scum or water were withdrawn from the storage containers by means of a
disposable pipet and placed on microscope slides. Cover slides were used
for all examinations which were made at 200X, 400X, and 800X
magnification. No attempt was made to identify or classify the types of
microorganisms observed. v
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SECTION III
TEST LUBRICANTS
Six lubricants were evaluated in the program with all being ester
base lubrijcants. Table 2 presents a description of these unused
lubricants.
TABLE 2

DESCRIPTION OF TEST LUBRICANTS

TEST OIL QUALIFICATION

NUMBER NUMBER DESCRIPTION

1 1M-1  MIL-L-7808 J Lubricant

2 IN-1 MIL-J-7808 Lubricant

3 15€-1 MIL-L-7808 J Lubricant

4 11€-1 MIL-L-7808 J Lubricant

5 0-9A-4 MIL-L-2369 C Lubricant

6 IM-1 Plus MIL-L-7808 J Plus
Corrosion Barium Dinonylnaphthalene Sulfonate
Inhibitor

Lubricant coded OP-172-1 was also used to innoculate the above
lubricants for specific phases of this program. Prior analysis of this
lubricant was as follows:

Total Acid Number: 24

Viscosity @100°F 13.57 ¢s

Gas Chromatography: MIL-L-7808, Qualification Number 1M-1
Chromatogram showed indications of oil

degradation.
Phase Contrast No dispersed silicone or suspended water.
Microscopy: Large number of motile and non-motile

microorganisms present.
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SECTION IV
TEST RESULTS AND DISCUSSION

Evaluation of the test lubricants were made at various intervals
during the storage program. Visual appearance and odor evaluations were
made initjally and at 1, 2, 3, 6, 11, and 16 month storage periods.
COBRA readings were conducted on the same schedule as that for
appearance and odor. Total acid number measurements were made initially
and at 6 and 16 month storage periods. Microbiclogical evaluations were
conducted only at the end of 11 months storage. The evaluation data is
presented in Tables 3 through 56.

.The effect of test conditions at 100°F was consistent for all the
MIL-L-7808 lubricants and the MIL-L-23699 lubricant. The various test

systems are listed below in order of decreasing severity.

1. Open glass beaker, 100% humidity innoculated with 0P-172-1
{only slight more severe than 2 below).

2. Open glass beaker, 100% humidity (significantly more severe
than 3 below).

3. (Closed glass bottle, free water, innoculated with 0P-172-1
{only slightly more severe than 4 below).

4. (Closed glass bottle, free water {significantly more severe
than 5 below).

5. Open glass bottle, free water innoculated with 0P-172-1
(extremely more severe than 6 below).

6. Open metal container (6 through 10 exhibited only very slight
differences).

7. Closed glass bottle, innoculated with 0P-172-1.

10
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8. Open glass bottle
9. Closed metal container.
10. Closed glass container.

The obtained storage stability data shows the two most significant
variables effecting lubricant storage is temperature and water. At 70°F,
all conditions of storage were satisfactory for 16 months of storage.

At 100°F, al storage conditions involving free water or 100% relative
humidity caused excessive lubricant degradation prior to six month
storage except for MIL-L-7808 lubricant, Qualification Number 11E. This
lubricant demonstrated superior hydrolytic stability but still was not
satisfactory for 16 months storage under these conditions. Very little
difference was found among the various storage conditions not involving
free water or high relative humidity. Changes in total acid number
values and COBRA values showed very similar trends for all test fluids.

The various storage conditions at 100°F are listed below in order
of decreasing severity for the MIL-L-7808 fluid containing the corrosion

inhibitor.

1. Closed glass bottle, free water, innoculated with 0P-172-1
(only slightly more severe than 2 below).

2. Closed glass bottle, free water (only slightly more severe
than 3 below).

3. Open glass beaker 100% relative humidity, innoculated with OP-
172-1 (only slightly more severe than 4 below).

4. Open glass beaker, 100% relative humidity (significantly more
severe than 5 below).

N
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5. Open glass bottle, free water, innoculated with 0P-172-1
(extremely more severe than 6 below).

6. Open metal container (6 through 10 exhibited only very slight
differences). '

7. Closed metal container.

8. . Closed glass bottle innoculated with QP-172-1,
9. Open glass bottle.

10. Closed glass bottle.

This specific fluid is very similar to the other MIL-L-7808 and MIL-L-
23699 fluids in that temperature and the presence of free water or high
humidity are the most significant variables effecting storage. The major
storage stability difference in the fluid containing the corrosion
inhibitor is the free water showing a greater effect than the 100%
relative humidity. This was reversed for the MIL-L-7808 and MIL-L-23699
fluids.

The presence of microorganisms did not significantly effect storage
stability. As would be expected, only those systems having free water
or high humidity exhibited microbiological activity. No significant
difference in microbiological activity was observed for testing conducted
at 70°F and 100°F. A1l fluids appeared similar in support of
microbiological growth except the MIL-L-23699 lubricant. This specific
formulation may possess some microbiological inhibitor characteristics.
Although this fluid exhibited low hydrolytic stability and no microscopic
examinations were made on storage tests conducted at 100°F, the micro-
scopic examinations on all 70°F storage samples of this lubricant showed
no microbiological activity while all the other fluids showed some
support for microbiological activity at this temperature.

12
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A1l fluids formed a scum or emulsion at the oil-water interface for
those systems containing free water. formation of these scums or
emulsions did not require microbiological activity for all lubricants
investigated.

13
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SECTION V
CONCLUSIONS AND RECOMMENDATIONS

This study has shown that the two parameters most effecting long-term
storage of turbine lubricants in non-sealed systems are temperature and
free water or high humidity. As the storage temperature increases, the
rate of lubricant hydrolysis rapidly increases and is the major mechanism
for lubricant degradation under these conditions. One MIL-L-7808 lubricant
showed superior hydrolytic stability in comparison to the other test
lubricants but not of sufficient degree to proviae 16 months storage under
high moisture conditions at a temperature of 100°F.

Microbiological activity did not significantly effect the rate of
lubricant degradation. The presence of microbiological activity did, in
some cases, contribute to the scum, sludge and emulsions forming at
lubricant-water interfaces. This type of material has the capability of
plugging small oil orifices or filters.

The corrosion inhibited fluid consisting of a MIL-L-7808 fluid plus
barijum dinonylnaphthalene sulfonate showed less storage stability than
the other lubricants and did not display any microbiological inhibiting
characteristics.

Future development of ester type lubricants for use under
conditions of high humidity and long-term storage should include studies
for improving the hydrolytic stability of current turbine engine
lubricants.
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TABLE 3

TOTAL ACID NUMBER DATA FOR TEST SYSTEM A-}

Storage Conditions - Closed Glass Bottles, Free Water, 70°F (21°¢)

TEST
0IL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITTIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 IM~1 .08 .61 .13
-2 MIL-L-7808 IN~1 .11 .25 14
-3 MIL-1L-7808 15E-1 .11 .21 .24
-4 MIL-L-7808 11E-1 .13 .05 .03
-5 MIL-L-23699 0-9a-4 b4 1.18 5.41
-6 MIL-C-8188 1M-1 plus .33 .50 .62
Corrosion Inhibitor
TABLE 4
TOTAL AC1D NUMBER DATA FOR TEST SYSTEM A-2
Storage Conditions - Closed Glass Bottles, Free Water, 100°F (37. 8°C)
TEST
OIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-1~7808 M-1 .08 5.48 98.78
-2 MIL-L~7808 1N-1 .11 .66 117.42
-3 MIL-1-7808 15e-1 .11 .23 29.36
-4 MIL-L~7808 11E-1 .13 .52 2.72
-5 MIL~L~-23699 0-9A-4 L4 101.590 *
-6 MIL-C-8188 1M-1 plus .33 32.29 *
Corrosion Inhibitor

*Test terminated after six months due to extreme offensive odor.
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TABLE 5

TOTAL ACID NUMBZR DATA FOR TEST SYSTEM B-1

‘2 o,
Storage Conditions - Open Glass Beakers, 1007 Relative Humidity, 70 F (21°¢)

TEST
OIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 IM-1 .08 .69 22
-2 MIL-1-7808 IN-1 .11 .05 .24
-3 MIL-1-7808 15g-1 .11 .03 .04
-4 MIL-L-7808 11E-1 .13 .05 .18
-5 MIL-L-23699 0-9A-4 44 2.57 22.89
-6 MII-C-G5158 1IM-1 plus .33 .31 462
Corrosion Inhibitor
TABLE 6
TOTAL ACID NUMBER DATA FOR TEST SYSTEM B-2
Storage Conditions - Open Glass Beakers, 100% Relative Humidity, 100°F (37.80C)
TEST
OIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 IM-1 .08 69.26 *
-2 MIL-L-7808 IN-1 .11 34.31 *
-3 MIL-L-7808 15E-1 L11 4.52 116.77
-4 MIL-L-7808 11E-1 .13 3.76 46.34
-5 MIL-L-23699 0-9A-4 .44 145.47 *
-6 MIL-C-8188 IM-1 plus .33 30.18 *
Corrosion Inhibitor

*Test terminated after six months due to extreme offensive odor.
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TABLE 5

TOTAL ACID NUMBER DATA FOR TEST SYSTEM B-1

Storage Conditions ~ Open Glass Beakers, 100% Relative Humidity, 70°F (21%)

TEST
OIL OIL QUAL END OF TEST
NUMBER TYPE NUMBCZR INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 IM-1 .08 .69 .22
-2 MIL-L-7808 IN-1 .11 .05 .24
-3 MIL-L-7808 15e-1 .11 .03 .04
-4 MIL-L-7808 11E-1 .13 .05 .18
-5 MIL-L-23699 0-9A-4 A 2.57 22.89
-6 MII-C-35158 IM-1 plus .33 .31 W42
Corrosion Inhibitor
TABLE 6
TOTAL ACID NUMBER DATA FOR TEST SYSTEM B-2
Storage Conditions - Open Glass Beakers, 100% Relative Humidity, lOOOF (37.80C)
TEST
OIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL~L-7808 IM-1 .08 69.26 *
-2 MIL-L-7808 IN-1 .11 34.31 *
-3 MIL-L-7808 15E-1 .11 4.52 116.77
~4 MIL~L-7808 11E-1 .13 3.76 46.34
~5 MIL-1-23699 0-9A-4 Lb44 145.47 *
-6 MIL~C-8188 IM-1 plus .33 30.18 *
Corrosion Ianhibitor

*Test terminated after six months due to extreme

offensive odor.
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TABLE 7

TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-1

Storage Conditions - Closed Glass Bottles, 70°F (ZIOC)

TEST

OIL OIL QUAL END OF TEST

NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-~7808 1IM-1 .08 .03 .11
=2 MIL-L~7808 1N-1 11 .05 .12
-3 MIL-L~7808 1SE-1 .11 0.00 0.00
-4 MIL-L~7808 11E-1 .13 .05 .13
-5 MIL-L-23699 0-9A-4 b4 .45 .54
-6 MIL-~C-8188 1M-1 plus .33 .30 .35

Corrosion Inhibitor
TABLE 8
TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-2
Storage Condi:ziuns - Closed teral Cans, 700." (ZIOC)

TEST

OIL OIL QuUAL END OF TL:T

NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 1M-1 .08 .51 .16
-2 MIL-L-7808 IN-1 .11 .05 .13
~3 MIL-L-7808 1SE-1 .11 .22 .02
~& MIL-L-7808 11E-1 .13 .14 .11
-5 MIL-L-23699 0-9A-4 YA .87 2.55
-6 MIL-C-8188 1M-1 plus .33 .66 .32

Corrosion Inhibitor
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TABLE 9
TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-3
Storage Conditions - Closed Glass Bottles, 100°F (37.80C)
TEST
oIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
~1 MIL-1-7808 IM-1 .08 .46 .25
-2 MIL-L-7808 IN-1 .11 .08 .14
-3 MIL-L-78C8 15E~1 .11 .03 .04
-4 MIL-L-7808 11E-1 .13 .16 .14
-5 MIL-1-23699 0-9A-4 W44 .52 .82
-6 MIL-C-8188 IM-1 plus .33 .92 .46
Corrosion Inhibitor
TABLE 10
TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-4
Storage Conditons - Closed Metal Cans, 100°F (37.8°C)
TEST
OIL oIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 1M-1 .08 .24 .52
-2 MIL-L-7808 IN-1 .11 .29 .21
-3 MIL-L-7808 15E-1 .11 W11 .18
-4 MIL-L-7808 11E-1 .13 .16 .13
-5 MIL-L-23699 0-9a-4 J4b 2.00 3.83
-6 MIL-C-8188 IM-1 plus .33 .86 .60
Corrosion Inhibitor
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TABLE 11

TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-5

Storage Conditicns- Open Glass Bottles, 70°F (21°C)

TEST
oIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 M-1 .08 .37 .13
-2 MIL-L-7808 IN-1 .11 .08 .14
-3 MIL-L-7808 15E-1 J11 0.00 .02
-4 MIL-L-7808 11E-1 .13 .27 .08
-5 MIL-~L-23699 0~9A-4 LG4 .66 .85
-6 MIL-C-8188 1M-1 plus .33 .72 .33
Corrosion Inhibitor
TABLE 12
TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-6
Storage Conditions - Open Metal Cans, 70°F (ZIOC)
TEST ]

OIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 IM~1 .08 .36 .14
-2 MIL-L-~7808 IN-1 .11 .11 .13
-3 MIL-L~7808 15E-1 .11 .03 .02
-4 MIL-L~7808 11E~-1 .13 .24 .09
-5 MIL-L~23699 0-9A-4 L44 1.52 2.76
-6 MIL-C-8188 1M-1 plus .33 .66 .22

Corrosion Inhibitor
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TABLE 13
TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-7

Storage Conditions - Open Glass Bottles, IOOOF (37.8°C)
|

FEST

PIL 0IL QUAL END OF TEST

NUMBER TYPE NUMBER INITIAL 6 MONTHS 1€ MONTHS
-1 MIL-L-7808 IM-1 .08 .19 .45
-2 MIL-1L-7808 IN-1 .11 .11 .17
-3 MIL-L-7808 15E-1 .11 0.00 .14
-4 MIL-L-7808 11E-1 .13 .11 .16
-5 MIL-1-23699 0-9A-4 .64 2.15 15.22
-6 MiL-C-8188 ) | IM~1 plus .33 .25 .34

Corrosion Inhibitor|
TABLE 14
TOTAL ACID NUMBER DATA FOR CONTROL SYSTEM C-8
Stofage Conditions - Open Metal Cans, lOOoF (37 .8°C)

[TEST

oIL OIL QUAL END OF TEST

P-UMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 1M-1 .08 .14 1.56
-2 MIL-L-7808 1N-1 .11 .05 .15
-3 MIL-L~7808 15e-1 .11 0.00 .01
-4 MIL-L-7808 11E-1 .13 .25 .16
-5 MIL~L-23699 0-9A-4 R 4.81 14.67
-6 MIL-C-8188 IM-1 plus .33 .22 .60

Corrosion Inhibiton
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Storage Conditions - Closed Glass Bottles, Free Water, 70°F (21°C), Innoculated with OP-172-1

TABLE 15

TOTAL ACID NUMBER FOR TEST SYSTEM D-1

TEST
vIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 IM-1 .08 .14 .35
-2 MIL-L~7808 IN-1 .11 0.00 .14
-3 MIL-L~-7808 15E-1 .11 0.00 .23
-4 MIL-L~7808 11E-1 .13 0.00 .06
-5 MIL-L-23699 0-9A-4 L4 1.23 5.66
-6 MIL-C-8188 1M-1 plus .33 .25 .53
Corrosion Inhibitor

Storage Conditions - Closed Glass Bottles, Free Water, 100°F (37.8°C), Innoculated with OP-172~1

TABLE 16

TOTAL ACID NUMBER FOR TEST SYSTEM 0-2

i

TEST
OIL OiL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 1M-1 .08 12.15 114.57
-2 MIL-L-7808 IN-1 .11 1.10 122.15
-3 MIL-L-7808 15E~1 AV .43 55.44
=4 MIL~L-7808 11E-1 .13 .52 4.76
-5 MIL-L-23699 0-9A-4 .44 154.16 *
-6 MIL-C-8188 1M-1 plus .33 44.58 *
Corrosion Inhibitor

*Test terminated after six months due to extreme offensive odor.
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TABLE 17
TOTAL ACID NUMBER DATA FOR TEST SYSTEM D-3

Storage Conditions ~ Open Glass Bottles, Free Water, 100°F (37.8°C) Innoculated with 0P-172-1

e
TEST
0oIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS

-1 MIL-1-7808 IM-1 .08 2.27 29.28

-2 MIL-L-7808 IN-1 .11 .41 28.89

-3 MIL-L-7808 15E-1 .11 .14 1,07

-4 MIL-L-7808 11E-1 .13 .11 1.11

-5 MIL-1-23699 0-9A~4 44 123.07 *

-6 MIL-C-8188 - 1M-1 plus .33 3.81 37.87

Corrosion Inhibitor

*Jest terminated after six months due to extreme offensive odor.

TABLE 18

TOTAL ACID NUMBER DATA FOR TEST SYSTEM E-1
Storage Conditions - Open Glass Beakers, 100% Relative Humidity, 7001-‘ (Zloc),mnoculated With 0P-172-1

[TEST
O1L 0IL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 1M-1 .08 .11 .25
-2 MIL-L-7808 IN-1 .11 .11 .30
-3 MIL~L-7808 15E-1 .11 .08 .14
-4 MIL-L-7808 11E-1 .13 .17 .28
-5 MIL-L-23699 0-9a-4 b 3.32 24.40
-6 MIL-C-8188 IM-1 plus .33 .30 .48
Corrosion Inhibitor
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Storage Conditions - Open Glass Beakers, 100% Relative Humidity

TABLE 19
TOTAL ACID NUMBER DATA FOR TEST SYSTEM E-2

100°F (37.8°C), Innoculated With OP-172-1

TEST
OIL OIL QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L~7808 1M-1 .08 76.88 *
-2 MIL-L~7808 1N-1 11 54.70 *
-3 MIL-L-7808 15E-1 .11 8.33 116.46
-4 MIL-L~7808 11E-1 .13 5.26 55.93
-5 MIL-1-23699 0-9A-4 A 147.82 *
-6 MIL-C-8188 1M-1 plus .33 30.24 *
Corrosion Inhibitor

*Test terminated after six months due to extreme offensive odor.

Storage Conditions - Closed Glass Bottles, No Free Water, lOOoF (37.8°C), Innoculated Iith QP-172-]

TABLE 20
TOTAL ACID NUMBER DATA FCR TEST SYSTEM E-3

TEST
OIL OIL "QUAL END OF TEST
NUMBER TYPE NUMBER INITIAL 6 MONTHS 16 MONTHS
-1 MIL-L-7808 IM-1 .08 .17 .37
-2 MIL-L-7808 1N-1 .11 .11 .31
-3 MIL-L~7808 15E-1 .11 0.00 .20
-4 MIL-L-7808 11E-1 .13 .14 .34
-5 MIL-L-23§99 0-9a-4 b4 .52 .99
-6 MIL-C-8188 1M-1 plus .33 .31 .51 |
Corrosion Inhibitor
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TABLE 21

COBRA DATA FOR TEST SYSTEM A-1

Storage Conditions - Closed Glass Bottles, Free Water, 70°F (21°C)

TEST
OIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL | MONTH } MONTHS § MONTHS | MONTHS MONTHS ] MONTHS
-1 MIL~-L-7808 IM~1 4 4 7 6 5 7 6
=2 MIL-L-7808 1N-1 4 4 5 5 5 4 5
-3 MIL-L-7808 15E-1 4 4 6 5 5 4 4
-4 MIL-L-7808 11E-1 4 5 5 5 4 4 4
-5 MIL-L-23699) 0-9A-4 4 5 5 5 5 4 4
-6 MIL-C-8188 1M-1 11 20 24 24 19 40 39
plus
corro-
sion
inhibi-
tor
TABLE 22
COBRA DATA FOR TEST SYSTEM A-2
Storage Conditions ~ Closed Glass‘Bottles, Free Water, 100°F (378°C)
TEST
OIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 IM-1 4 4 [ 5 8 200+ 200+
-2 MIL-L-7808 1N-1 4 4 4 6 5 200+ 200+
-3 MIL-L-7808 15E-1 4 5 4 4 4 59 200+
-4 MIL-L-7808 11E~1 4 4 5 4 4 4 4
-5 MIL-L-23699f 0-9A-4 4 6 27 200+ 200+ * *
-6 MIL-C-8188 IM-1 11 15 31 39 193 * *
plus
corro-
sion *
inhibi-
tor

*Test terminated after six months due to extreme offensive odor.
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TABLE 23

COBRA DATA FOR TEST SYSTEM B-1
Storage Conditions - Open Glass Beakers, 100% Relative Humidity, 70°%F (21%¢)

TEST
0oIL OIL QUAL 1 2 3 <] 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 IM-1 4 4 5 5 5 5 5
-2 MIL-L-7808 IN-1 4 4 5 5 5 5 5
-3 MIL-L-7808 15E~1 4 4 5 5 5 4 5
-4 MIL-L-7808 11E~1 4 4 6 5 5 4 5
-5 MIL-L-23699f 0-9a-4 4 S ] 5 5 200+ 200+
-6 MIL-C-8188 M-1 11 21 25 24 16 16 22
plus :
corro-
sion
inhibi-
tor

TABLE 24
COBRA DATA FOR TEST SYSTEM B-2

Storage Conditions - Open Glass Beakers, 100% Relative Humidity, 100°F (37.8°C)

TEST
0IL oIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 IM-1 4 4 4 9 200+ * *
~2 MIL-L-7808 1N-1 4 4 5 5 154 * *
-3 MIL-L-7808 15E-1 4 6 4 5 5 200+ 200+
-4 MIL-L-7808 11E-1 4 4 4 4 5 60 71
-5 MIL~-L-23699] 0-9A-4 4 10 173 200+ 200+ * *
-6 MIL-C-8188 iM-1 11 23 25 24 179 * *
plus
corro~
sion
inhibi~
tor

*Test terminated after six months due to extreme offensive odor.
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TABLE 25

COBRA DATA FOR CONTROL SYSTEM (-1

Storage Conditions - Closed Glass Bottles, 70°F (21°C)

TEST
oIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE ~ NUMBER | INITIAL | MONTH | MONTHS | MONTHS | MONTHS | MONTHS | MONTHS
-1 MIL-1-7808 | 1M-1 4 4 5 5 5 4 4
-2 MIL-L-7808 | 1N-1 4 4 5 5 5 4 4
-3 MIL-1-~7808 ] 15E~1 4 4 5 5 4 4 4
-4 MIL-L-7808 | 11E~1 4 14 5 4 4 4 4
-5 MIL-L~23699] 0-9a-4 4 4 5 5 4 4 4
-6 MIL-C~8188 | 1M-1 11 15 18 16 15 15 15

plus
corro-
sion
inhibi-
tor
TABLE 26
COBRA DATA FOR CONTROL SYSTEM C-2
Storage Conditions - Closed Metal Cans, 70°F (21°C)
TEST
0IL oIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER | INITIAL | MONTH | MONTHS | MoNTHS | MonTus | MoNTHS [ MONTHS
-1 MIL-L-7808 | 1M-1 4 4 5 6 6 4 4
-2 MIL-L-7808 | 1N-1 4 4 5 s 4 4 4
-3 MIL-1-7808 | 15E-1 4 4 5 5 5 4 A
-4 MIL-1-7808 | 11E-1 4 4 5 4 5 4 4
-5 MIL-L-23699) 0-9A~4 4 4 5 5 4 4 4
-6 MIL-C-8188 | 1M-1 11 15 16 16 16 16 16
plus
corro-
sion
inhibi-
tor
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TABLE 27

COBRA DATA FOR CONTROL SYSTEM C-3
Storage Conditions - Closed Glass Bottles, 100°F (37.8°C)

TEST
0IL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 3 1M1 4 4 5 5 4 5 4
-2 MIL-L-7808 § 1NL 4 4 4 5 4 4 4
-3 MIL-L-7808 15E-1 4 4 4 4 4 4 4
=4 MIL-L-7808 11E-1 4 4 4 4 4 4 4
-5 MIL-L-23699fF 0-9A-4 4 4 4 4 4 4 4
-6 MIL-C-8188 § 1IM-1 11 12 16 16 14 13 16
plus .
corro-
sion
inhibi-
tor
TABLE 28
COBRA DATA FOR CONTROL SYSTEM C-4
Storage Conditions - Closed Metal Cans, 100°F (37.8°C)
TEST
oIL oIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL § MONTH [ MONTHS § MONTHS | MONTHS § MONTHS | MONTHS
-1 MIL-L-7808 IM-1 4 4 5 5 4 4 4
-2 MIL-L-7808 } 1N-1 4 4 5 6 5 8 6
-3 MIL-L-7808 15E-1 | 4 4 4 4 4 4 4
-4 MIL-L-7808 11E-1 4 4 4 4 4 4 4
-5 MIL-L-23699] 0-9A-4 4 4 4 5 4 7 9
-6 .JMIL-C-8188 IM-1 11 12 15 16 15 13 16
plus
corro-
sion
inhibi-
tor
28
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TABLE 29

COBRA DATA FOR CONTROL SYSTEM C-5

o
Storage Conditions - Open Glass Bottles, 70°F (217C)
I

TEST
OIL 0IL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL | MONTH | MONTHS | MONTHS | MONTHS § MONTHS [ MONTHS
-1 MIL-L-7808 | 1M-1 4 4 5 6 5 4 4
-2 MIL-L-7808 1 1N-1 4 4 S S 4 4 4
-3 MIL-L-7808 | 15E-1 4 4 5 5 4 4 4
-4 MIL-1L-7808 ] 11E-1 4 4 5 5 > 4 4
-5 MIL-1L-23699 0-9A-4 4 4 5 5 4 4 4
-6 MIL-C~8188 ] 1M-1 11 15 18 15 16 14 15
plus
corro-
sion
inhibi-
tor
TABLE 30
COBRA DATA FOR CONTROL SYSTEM C-6
Storage Conditions - Open Metal Cans, 70°F (ch)
TEST . .
olL OIL QUAL 1 2 3 3 11 16
NUMBER TYPL NUMBER INITIAL | MONTH ] MONTHS| MONTHS| MONTHS] MONTHS | MONTHS
-1 MIL-L-7808 | 1M-1 4 4 6 6 6 5 5
-2 MIL-L-7808 | 1N-1 4 4 5 5 4 4 4
-3 MIL-L-7808 | 15E-1 4 4 ) 5 S 4 4
-4 MIL-L-7808 | 1l1E-1 4 4 S 5 5 4 4
-5 MIL-L-23699 0-9A-4 4 4 5 5 5 7 7
-6 MIL-C-8188 | 1M-1 11 14 17 16 15 16 16
plus
corro~
sion
inhibi~
tor
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TABLE 31

COBRA DATA FOR CONTROL SYSTEM C-7

Storage Conditions - Open Glass Bottles, 100°F (37.8°C)
TEST
oIL oIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER [INITIAL { MONTH { MONTHS | MONTHS | MONTHS | MONTHS | MONTHS
-1 MIL-L-7808 | 1v-1 4 4 5 5 4 4 4
-2 MIL-1-7808 | 1N-1 4 4 5 5 4 4 4
-3 MIL-L-7808 | 15E-1 4 4 4 4 4 4 .
-4 MIL-L-7808 | 11E-1 4 4 4 4 4 4 4
-5 MIL-L-23699] 0-9a~4 4 4 4 4 5 24 28
-6 MIL-C-8188 | 1M-1 11 12 14 16 13 12 15
plus
corro-
sion
inhibi-
tors
TABLE 32
COBRA DATA FOR CONTRQOL SYSTEM C-8
Storage Conditions - Open Metal Cans, 100°F (37.8°C)
TEST .
oIL oIL QUAL 1 2 3 6 11 1
NUMBER TYPE NUMBER JINITIAL | MONTH | MonTHS | monTHs | vonTHs | MonThs | MoxrHs
-1 MIL-L-7808 | 1M-1 4 4 5 5 4 4 6
-2 MIL-1-7808 | 1N-1 4 4 5 5 5 4 4
-3 MIL-L-7808 | 1SE-1 4 4 4 5 5 4 14
-4 MIL-L-7808 | 11£-1 4 4 4 4 4 4 4
-5 MIL-L-23699 | 0-9A-4 4 4 4 5 8 1 39
-6 MIL-C-8188 | 1M-1 11 11 15 16 19 12 15
plus
corro-
sion
inhibi-
tor
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TABLE 33

COBRA DATA FOR TEST SYSTEM D-1

Storage Cogditiogs - Closed Glass Bottles,
Free Water, 70°F (21 °C) Innoculated with OP-172-1

TEST
oIL OIL QUAL 1 2 3 [ 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
~1 MIL-L-7808 1IM~1 4 4 6 5 5 4 4
~2 MIL-L-7808 IN-1 4 4 [} 5 5 4 4
-3 MIL-L-7808 15E-1 4 5 6 5 5 4 4
~4 MIL-1-7808 11E-1 4 5 5 5 5 4 4
-5 MIL-1L-23699) 0-9A-4 4 5 7 6 5 37 42
-6 MIL-C-8188 1 1M-1 11 25 24 24 19 25 26
plus
corro-
sion
inhibi-
tor
TABLE 34
COBRA DATA FOR TEST SYSTEM D-2
Storage Couditiongs -~ Closed Glass Bottles,
Free Water, 100°F (37.8°C) Innoculated with OP-172-1
TEST
OIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 1IM-1 4 5 5 S 11 200+ 200+
-2 MIL-L-7808 IN-1 4 4 4 b 6 200+ 200+
-3 MIL-L-7808 15E-1 4 5 4 4 4 200+ 200+
-4 MIL-L-7808 | 11E-1 4 4 4 4 4 4 200+
-5 MIL~L-23699} 0-9A-4 4 7 42 200+ 200+ * *
-6 MIL~C-8188 | 1M-1 11 20 23 39 200+ * *
plus
corro-
sion
inhibi-
tor

*Test terminated after six months due to extreme offensive odor.
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TABLE 35
COBRA DATA FOR TEST SYSTEM D-3

Storage Conditions - Open Glass Bottles, Free Water, 100°F (37.8°C) Innoculated with OP-172-1

TEST
OIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL | MONTH | MONTHS MONTHS § MONTHS J MONTHS { MONTHS
-1 MIL-L-7808 IM-1 4 5 5 6 5 96 82
-2 MIL-L-7808 IN-1 4 4 4 4 4 82 95
-3 MIL-L-7808 15E-1 4 4 4 5 4 4 5
-4 MIL-L-7808 11E-1 4 4 4 4 4 4 5
-5 MIL-L-23699] 0-9A-4 4 5 9 54 200 + * *
-6 MIL-C-8188 1IM-1 11 13 16 17 33 200 + 200 +
plus
corro-
sion
inhibi-
tor

TABLE 36
COBRA DATA FOR TEST SYSTEM E-1

Storage Conditions - Open Glass Seakers, 100% Relative Humidity, 70°F (21°C) Innoculared with OP-172

f

TEST
OIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL | MONTH | MONTHS | MONTHS | MONTHS § MONTHS } MONTHS
-1 MIL-L-7808 1M-1 4 5 5 5 5 4 4
-2 MIL-L-7808 IN-1 4 4 5 5 5 4 4
-3 MIL-L~-7808 15e-1 4 5 6 5 5 4 4
=4 MIL-L-7808 11E-1 4 5 6 6 5 4 4
-5 MIL~i~23699 [ 0-9A-4 4 6 6 6 6 200 + 200 +
-6 MIL-C-8188 IM~-1 11 23 27 24 16 18 21
plus
corro-
sion
inhibi-
tor iy

*Test terminated after six months due to extreme offensive odor.
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TABLE 37
COBRA DATA FOR TEST SYSTEM E-2

Storage Conditions - Open Glass Beakers, 100% Relative Humidity

100°F (37.8°C) Innoculated with OP-172-1
|

TEST
OIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL [JMONTH §} MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 1M~-1 4 4 6 14 200 + * *
-2 MIL-L-7808 IN-1 4 4 5 6 200 + * *
-3 MIL-L-7808 15E-1 4 5 5 5 8 200 + 200 +
-4 MIL-L-7808 11E-1}- 4 4 5 4 5 37 40
-5 MIL-L-23699) 0-9A-4 4 13 193 200 + 200 + * *
-6 MIL-C-8188 1IM-1 11 23 23 29 161 * *
plus
corro-
sion
inhibi-
tor

*Test terminated after six months due to extreme otfensive odor.

. TABLE 38
COBRA DATA FOR TEST SYSTEM E-3

Storage Conditions - Closed Glass Bottles, No Free Water, 100°F (37.8°C)Innoculated with Op172-1

TEST
OlIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 | 1M-1 4 4 4 5 4 4 4
-2 MIL-L-7808 IN-1 4. 4 5 5 4 ' 4 X 4
-3 MIL-L-7808 15E-1 4 4 4 5 4 4 4
-4 MIL-L-7808 11E-1 s 4 4 4 4 4 4 4
-5 MIL-L-23699 0-9A-4 4 4 4 4 5 4 4
~6 MIL-C-8188 1M-1 11 13 15 15 16 12 18
plus
corro-
sion
inhibi-
hOL
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TABLE 39
VISUAL APPEARANCE AND ODOR DATA FOR TEST SYSTEM A-1
STORAGE CONDIT1ONS - CLOSED GLASS BOTTLES, FREE WATER, 70°F (ZXOC)
TEST OIL oIL QuaL 1 2 3 6 11 16
NUMBER TYPE NUMEER INITIAL | MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 iM-1 Clear & [ Cloudy Cloudy Cloudy Cloudy Cloudy, Cottony. Cloudy, Cottony.
Bright | Cottony.] Cottomy. | Cottony. | Coctony. Scum at Oil/Water Scum at Oil/Water
Material | Material | Material Scum at Interface. Interface.
in Water( in Water | in Water | 0il/Wacer | Sweet Sweet
Layer. Layer. Layer. Interface [yc ieral Types of Live Motile Micro-
Sveet organisms. Bacterial or Fungal Filaments
Odor Sweet Sweet Sweel Sweet present also.
-2 MIL-L-7808 1N-1 Clear & | Cloudy Cloudy Cloudy Cloudy Cloudy Scum at Cloudy Scum at
Bright Small Small Scum at Scum at 0il/Water Inter- Oil/water lnter-
Amt of Amt of 0il/Wa- 01l/Wa- face. face.
Scum at Scum at ter In- ter In- Sweet Sweet
0i1/Wa- | 0il/Wa- | terface. terface.
ter In- | ter In-
terface. | terface. #No live motije microorganisms noticed
Sweet but microblological debris present.
Odar Sweet Sweet Sweet Sweet
-3 MIL-L-7808 15e-1 Clear &| Cloudy Cloudy Cloudy Cloudy Cloudy Scum atc Cloudy Scum at
Bright Scum at | Scum 4t Scuw at Scum at Oil/water Inter- 0il/Water Inter-
0f1/Wa- } 0il/Wa- | 0il/Wa- 0il/Wa- face. face.
ter In- | ter In- ter In- ter In- Sweet Sweet
terface. | terface. | terface. terface.
Sediment | Sediment | Sediment Sediment
on on . on on *No wicrorganisms noctced.
Bottom Bottom Bottom Bottom
Sweet
Odor Sweet Sweet Sweet Sweet
-4 MIL-1-7808 1lk-1 {Clear &] Cloudy Cloudy Cloudy Cloudy Cloudy Scum at Cloudy Scum at
Bright Scum at Scum at Scum at Scum at 0i{l/Water Inter- Oil/Water Inter=~
Oil/Wa- | Oi1/Wa- | Oil/Wa- 011/Wa- face. face.
- ter In- | ter In- ter In- ter In- Sweet Sweet
terface terface terface terface *Several types of live motile micrcorgan-
! Sweet isms. Bacterial or fungal filaments
Odor Sweet Sweet Sweet Sweet present also.
-5 MIL-1-23699 0-9A~4 {Clear & Cloudy Cloudy Cloudy Cloudy Very Cloudy. Very Cloudy.
. Bright Dark Dark Scum at Scum at Scum at Inter- Scum at Inter-
Spots Spots 0il/Wa- 0il/Wa=~ face. face.
at 011/ { at 04)/ | ter In- ter In- Semi-Sweet Sepi-Sveet
. Water Water face. face. -
Inter- Inter~
face. face. *No microorganisms noticed.
Sweet
Odor Sweet Sweet Sweet Sweer
-6 |MIL-C-8188 M-1 Clear &[ Slightly | Slighely | Slightly Slightly Slightly Cloudy. Slightly Cloudy.
plus |Bright | Cloudy Cloudy Cloudy Cloudy Scum at lnter- Scum at Inter-
Corro- Scum at | Scum Scum at Scum at face Microbe face Microbe
sion 0il/wa- | 0il/Wa- |} 0%1/Wa- 011/Wa~ Colonies. Colontes.
Inhib- ter In- ter In- | ter In- ter In- Sweet Sweet
{tor . terface | terface | terface terface
Approxi- | Rlack Microbe Microbe
mately Colonies | Colonics Colonies
20 Black | of Mi- on Bot- Recoming
Fuzzy crobes tom and Very *Several motile types of microorganisms
Colonies | Present. [ st Inter-| Large and and filaments of fungi or bacteris present
of Mi- {ace. Fuzzy.
crobes
Present.
Sweat
Odor Sweat Swuet Sweet Sweet

*  MICROSCOPIC EXAM DATA (11 MONTHS).
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TABLE 40 ’
VISUAL APPEARANCE AND ODOR DATA FOR TEST SYSTEM A-2
STORAGE CONDITIONS - CLOSED GLASS BOTTLES, FREL WATER, 100°F (37.8°C)
TEST OlL oIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTIS MONTHS MONTUS MONTHS MONTHS *
-1 MIL~L-7808 14-1 Clear & | Cloudy Cloudy Cloudy Cloudy Cloudy, Oil Very Cloudy, 04) Very
Bright Scum at |White Dark. Dark.
0il/Wa~ |Scum at Semi-Sour Semi~Sour
ter 1n~ |0il/Wa-
terface. |ter In-
terface. *Possible fungal or bacterial strand:
Sweet prescnt. Also other microbiviogica
Odor Sweet Sweet Sweet Sweet debris. No motile rlicroorganisms prest:
-2 M1L-L-7808 IN-1 Clear & | Cloudy Cloudy Cloudy Cloudy Opaque, 0il Very Opaque, 0§) Viry
Bright Scum at Scum at Scum at Scun at Dark Scun in Water Dark Scum in Wate
0{1/Wa- | 0il/Wa- [O0il/Wa- 011 /Wa- Layer. Layer.
ter In- ter In- ter In- ter In- Rancid Rancid
terface. | terface |[terface. terface.
Sediment
Dispersed #La:ge amount of possible microbiolapi-
in 041 cal dcbris present, XNo motile nicro-
Sweet organisms present.
Odor Sweet Sweet Sweet Semi-Sour
-3 MIL-1L-7808 15e-1 Clear & | Cloudy Cloudy Cloudy Cloudy Slightly Cloudy Slightly (loudy
Bright Scum at | Scum at Scum at Scum at Scum at Oil/Water Scum at Oil/Water
0il/wa- | 0i1/Wa- [0Oil/Wwa- 0il/Wa- Interface. Interface.
ter In- | ter In- | ter In- ter In- Sem{-Sour Semi-Sour
terface. | terface. | terface. terface
*No live motile microorganisms but
Sweet microbfologfcal debris present
Odor Sweet Sweet Sweet Semi-Sour 5 P e
-4 MIL~-L-7808 | 11E-1 Clear & | Cloudy Cloudy Cloudy Cloudy Cloudy. Scum at Cloudy. Scum at
Bright Scum at | Scum at Scum at Scum at 011/Water Inter~ Oxl/Vater lInter-
nil/va- | ngl/wa~ A1 /vas nil/va- face. face.
ter In- | ter In- ter In- ter In- Sweet Sweet
- terface. | terface. | terface. terface.
*No microorganis~s noticed. Scum seems
, Sweet to be emulsion. Thousands of bubbles
Odor Sweet Sweet Sweet Swect visible under scope.
-5 MIL-1-23699 | 0~9A-4 Clear & | Slightly | Cloudy Cloudy Cloudy
Bright. Hazy. No Scum | Very Very
Scum at | at 0f)/ | bark, Dark.
Oil/wWa- | Water No Scum No Scum - o
ter In- | Inter- at 0il1/ at 0i1/
. terface, | face. Water In- | Water In-
Fuzzy terface. terface.
Material
in 04}.
Sweet R
Odor Semi-Sour!| Sour Rancid. Rancid bl
-6 MIL-C-8188 | 1M-1 Clear & | Cloudy Cloudy Cloudy Cloudy
plus Bright Scum at Scun at Scum at Scum at
. Corro- 011/Wa- | 0il/Wa- ( Ofl/Wa- 011/Wa-
sion . ter In- | ter In- | ter In- Ler lIn-
Inhib~ terfacc. | terface. | terface. terface. a L
teor White | White Vhite
Sediment | Sediment Sed iment
in Water | in Water | in Water
Layer Layer Layer
Sweet *
Odor Sweet Sweet Semi~Sour | Rancid oA

#* MICROSCOPIC EXAM DATA (11 MONTHS).

I

#*  TEST TERMINATED AUTER SIX MONTHS DUE TO EXTREMC OFFENSIVE ODOR.
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VISUAL APPEARANCE AND ODOR DATA FOR TEST SYSTEM 8-1

TABLE 41

STORAGE CONDIITONS - OPEN GLASS BEAKERS, 1007 RELATIVE HUMIDITY, 70°F (21°C)

TEST OIL olL QUAL \ 2 3 6 1 16
HUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 1M-1 Clear & | Stigntly | Slightly | Clcudy Slightly | Cloudy, Sediment | Sligntly Cloudy
* Brignt Cloudy Cloudy Cloudy ana Scum on Bot- | Sediment and Scur
Sediment | Sediment | Sediment | Sediment | fOM- on Bottom.
on on on on Sweet Sweet
Bottom Bottom Bottom 8ottom
*Few mytile microorganisms present.
Sweet Possible fungi or bacterial strands
Odor Sweet Sweet Sweet Sweet present.
-2 MIL-L-7808 IN-1 Clear & | Sligntly | Slightly | Sligntly [ Slignt™ - | Clear & Brignt Clear and 3right
8right Cloudy Cloudy Cloudy Cloudy Sediment on Bot- | Sediment on Bot-
: : 5 tom. tom.
Sediment | Sediment | Sediment . s
on on on Swee?t Sweet
Battom Bottom Buttom *No live motile microorganisms bdut
Sweet possiole microbioiogical debris
Odor Sweet Sweet Sweet Sweet present.
-3 MIL-L-7808 | 15E-1 Clear & |} Cloudy Cloudy Cloudy Stightly | Slightly Cloudy Slightly Cloudy
Bright . i Sediment/Water Sediment/Water
dime i
gzdiment zidlment 2: ment :zd ment Droplets/Microbial| Droplets/Microbial
. Colonies on Bottom Colonies on Bottom
Bottom Bottom Bottom Sottom Sweet Sweet
*Live microorganisms and microbiolog-
ical debris present. Vistble black
Sweet colonies of bacteria or fung) on
Odor Sweet Sweet Sweet Sweet bottom of beaker.
-4 MIL-L-7808 | 11E-1 Clear & | Sligntly | Cloudy Cloudy Cloudy Cloudy, Sediment |Slightly Cloudy
8right Cloudy Sediment,| Sediment,| Sediment, | Scum and Water Scum and Sediment
Sediment | Scum and | and Water| and Water | Oropiets on Bottom| on Hottom.
Scum and | water Droplets | Droplets | Sweet Sweet
Water on | Droplets | on Bottom| on Bottum
Bottom. on Bottom
Sweet *No live motile microorganisms. Pre-
Qdor Sweet Sweet Sweet Sweet sence of other micropes evident
-5 MIL-L-23699| 0-9A-4 | Ciear & | Clear & Slightly | Siightly | Slightly [ Clear & Bright Clear & 8right
Bright Brignt Cloudy Cloudy Cloudy Scum on sottom.
Sour Sour
Sweet ; Semi-Sour! Semi-Sour| Sour *No Mic isms noticed
Odor Semi-Sour| 3¢ Microorganisms ced.
-6 MIL-C-8188 | 1M1 Ctear & | Slicntly | Sligntly | Slightly | Slightly {Sligntly Cloudy Clear and Bright
plus Brignt Clougy Clouay Cloudy tloudy Sediment on Bot- | Sediment and Water
Corro- : tom. Oroplets on sottom,|
s10n Sediment | Sediment | Sediment | Sediment Sweet Sweet
inhib- on on on on
itor Bottom Bottom Sottom Bottom
*Large amounts of clumped mater.al
Sweet and several types of motile micro-
Odor Sweet Sweet Sweet Sweet organisms present.

*MICROSCOPIC EXAM DATA (11 MONTHS).
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STORAGE CONDITIONS - OPEN CLASS BEAKERS, 1007

VISUAL APPEARANCE AND ODOR DATA

TABLL 42

FOR TEST SYSTEM B-2

RELATIVE HGMIDITY, 100°F (37.8%)

TEST OIL oIL QUAL 1 2 3 6 1L 16
NUMBER TYPE NUMBER INITIAL MONTH HONTHS MONTHS MONTHS MONTIIS MONTHS
-1 MIL-L-7808 1¥-1 Clear & Slightly (Slightly Slightly Slightly . "

Bright Cloudy Cloudy Cloudy Cloudy
Water Sediment Sediment Very Dark
Drop- on Bot- on Bot~ In Color.
lets tom. tom. Sediment N
on Bot- on Bot-
tom. tom.
LT3
Sweet
Odor Swvect Sem{-Sour | Semi-Sour | Rancid
-2 M11.-1-7808 IN-1 Clear & Cloudy Cloudy Cloudy Slightly a e
Bright Sediment Sediment | Cloudy
and Wa- and Wa- 0il is
ter on ter on Light
Bottom. Bottom. Creen 1n *
Color
Sweet **
. Odor Sweet Sweet Semi-Sour | Ran.id
-3 MIL-L-7808 | 15t-1 Clear & | Slightly [Slightly | Siightly [ Slightly slightly Cloudy Slightly Cloudy
Bright Cloudy Cloudy Cloudy Cloudy bark in Colour Dark in Color
Sediment |Sediment, | Sediment Sedlemnt Sediment. Sedinent .
on Bot- [Scum and | on Bot- on Bot- Rancid Rancid
tom. Vater on tom. tom.
bottom.
Swect
Odor Ser{-~Sour |Semi-Sour | Semi-Sour { Rancid *No microorganisms noticed.
-4 MIl-L-7808 | 1iE-1 Clear & Cloudv Cloudv " louds Cloud: Slightly floudy Slightly Cloudy
Bright Sediment | Sediment | at Bot- Rancid Rancid
- tom.
’ Sweet
Odor Sweet Sweet Semi-Scur | Sour *No microorgan{sms noticed.
-5 MIL-L-23699| 0-9A-4 Clear & Slightly |Slightly | Slightly {Cloudy
Bright Cloud:s Cloudy Cloudy 0il Dark * R
Sedinent |Sediment | 04l Dark | In Color
on Bot- Jand Wa- In Color | Sediment
toa. ter on Sediment. | Patches
: Bottom. of Crys-
talized *
Material
Floating "k
On Top
of oil.
Sweet
Odor Semi-Sour |Sour Rancid Rancid
-6 MIL-C-8188 | 1M-1 Cledr & Cloudy Cloudy Slightly | Cloudy
plus Bright Sediment |Sediment | Cloudy 0il Dark A *h
Corro- and Wa- |and Wa- Sediment In Color.
sion ter Drop-|ter Drop- | and Wa- Sediment
Inhib~ lets On |lets On ter Drop~ | and Wa-
itor Bottom. Bottom. lets On ter Drop- "
Bottom. lets on
Bottom. an
Sweet
Odor Swect Semi-Sour | Sour Rancid

*#* TEST TERMINATED AFTCR SIX MONTHS UVE TO EXTREME OFFENSIVE ODOK.

¢ MICROSCOPIC EXAM DATA (11 MONTHS).
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TABLE 43

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-1

STORAGE. CONDITIONS - CLOSED GLASS BOTTLES, 70°F (21° )

TEST QIL OIL QUAL 1 2 3 [} 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L~7808 1M-1 Clear & Clear & [Clear & |[Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Brighe Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet #No microorganisms noticed.
-2 MIL-1~7808 1N-1 Clear & Clear 4 |Clear & |Clear & Clear & Clesr & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet -
Odar Swveet Sweet Sweet Sveet *No microorganisms noticed.
~3 MIL-L-7808 | 1SE-1 Clesr & Clear & [ Clear & |Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sweet Sveet Sweet Sweet £No microorganisms noticed.
~4 MIL-1~7808 | l1E-1 Clear & Clear & | Clear & | Clear & Clear & Clear § Bright Clear & Bright
Bright Bright Brighc Bright Bright Sveet Sweet
sweet
Odor Sweet Swaet Sweet Sveet *No microorganisms noticed.
rl . .
~3 MIL-1-23699 | 0-9A-4 Clear & Clear & | Clear § [ Clear & Clear & Clear & Bright Clear & Bright
Bright Brighe Bright Bright Bright Semi-Sour Semi-Sour
Sveet
Odor Seai-Sour! Semi-Sour| Semi-Sour { Sem#-Sour #No microorganisms noticed.
-6 MIL-C-8188 | IM-1 Clear & Slightly| Slighctly| Slightly | Slightly Clesr & Bright Clear & Bright
plus Bright Cloudy Cloudy Cloudy Cloudy Sediment on Sediment on
Corro- Sediment| Sediment| Sediment | Sediment Bottom. Boctom.
sion on Bot-~ | on Bot- | oa Bot~ on Bot- Svest Sweet
inhib- tom. tom. tom. tom,
itor
Sweet
Odor Swveet Sweet Sveet Sveet #No microorganisms noticed.

* MICROSCOPIC EXAM DATA | ' MONTHS).
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TABLE 44

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-2

STORAGE CONDITICNS - CLOSED METAL CANS, 70°F (21%)

TEST OIL oIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 IM-1 Clear & | Clear & | Clear & | Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet #No microorganisms noticed.
-2 MIL-L~-7808 IN-1 Clear & | Clear & | Clear & | Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sueet Sweet Swveet Sweet *No microorganisams noticed.
-3 MIL-1-7808 | 1SE-1 Clear & | Clear & | Clear & | Clear § Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sweet Sweet Swveet Sveet *No wicroorganisms noticed.
-4 MIL~L-7808 | 11E~1 Clear & | Clear & | Clear & | Clear § Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Swveet
- Odor Sweet Sweet Sweet Sweet *No micruorganisms noticed.
-5 MIL-1-23699 0-9A-4 Clear & | Clear & [ Slightly] Clear ¢ Clear & Clear & Bright Clear & Bright
Bright Bright Cloudy Bright Bright Semi-Sour Semi~Sour
Sweet
Odor Semi-Sour] Semi-Sour] Semi-Sour | Semi-Sour #*No microorganisms noticed.
-6 MIL-C-8188 | IM-1 Clear & | Clear & | Clear & | Clear & Clear & Clear & Bright Clear & Bright
plus Bright Bright Brighe Bright Bright Sediment ca Sediment on
Corro- Sedizent | Sed:ment| Sediment | Sediment Bottom. Bottom.
sion Sweet Sweet
inhib-
itor
Sweet
Odor Sveet Sweet Sweet Sveet *No microorganisms noticed.
& MICROSCOPIC EXAM DATA (11 MONTHS)-
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TABLE 45

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-3
STORAGE CONDITIONS - CLOSED GLASS BOTTLES, 100°F (37.B°C)

TEST OIL o1L QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 IM-1 Clear & Clear & |[Clear & (Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sveet Sweet
Sweet
Qdor Sveet Sweet Sweet Swveet #No alcroorganisas noticed.
-2 MIL-L-7808 1N-1 Clear & Clear & |Clear & |Clear § Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sweet Sveet Swveet Sweet “No microorganisms noticed.
-3 MIL-1-7808 | 15E-1 Clear & Clear & |Clear & {Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sveet Sweet
Sveet
Odor Sweet Sweet Sveet Sweet #No microorganisms noticed.
-4 MIL-L-7808 | 11E-1 Clear & Clear & |Clear & |Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweat
- Swveet
Odor Swveet Sweet Sveet Sveet *No microorganisms noticed.
-5 MIL-L-23699 { 0-9A-4 Clear & Clear & |[Clear & (Clear & Clear & Clesar & Bright Clear & Bright
Bright Bright Bright Bright Bright Semi~-Sour Semi-Sour
Sveet
Odor Seni-Sour | Semi-Sour| Semi-Sour | Semi-Sour *No microorganisms noticed.
-6 MIL~C-8188 | IM-1 Clear & Slightly [Slighely [ Slightly |Slightly Clear & Bright Clear & Bright
plus Bright Cloudy Cloudy Cloudy Cloudy Sediment on Sediment on
Corro-~ Sediment | Sediment | Sediment | Sediment Bottom. Bottoa.
sion on Bot- |ou Bot- | on Bot- on Bot~ Semi-Sour Sewmi-Sour
Inhib~ tom. tom. tom. toa.
iter
Sveet
Odor Sweat Sweat Sweat Sweet *No microorganisms noticed.

® MICROSCOPIC EXAM DATA (11 MONTHS).
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TABLE 46

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-4

STORAGE CONDITIONS - CLOSED METAL CANS, 100°F (37.8°C)

TEST OIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
K J
-1 MIL-L-7808 M-1 Clear & Clear & | Clear & | Clear & Clear & Clear & Bright Clear & Bright
. Bright Bright Bright Bright Bright Sweet Sweet
Swveet
Odor Sweet Sweet Sweet Sweet *No microorganisms noticed.
~2 MIL-1-7808 1N-1 Clear & Clear & | Clear & | Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Swveet
Sweet
Odor Sveet Sweet Sweet Sweet #*No microorganisms noticed.
-3 MIL-L-7808 | 15g-1 Clear & Clear & | Clear & | Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet #*No microorgaaisms noticed.
-4 MIL-L~-7808 | llu-l Clear & Clear & | Clear & | Clear 3 Clear & Clear § Bright Clear & Bright
" Bright Bright Bright Bright Bright Sweet Sweet
Sveet
Odor Sweet Sweet Sveet Sveet *Ho microorganisms noticed.
-5 MIL-1-23699] 0-9A-4 Clear & Clear § | Clear § | Clear & Clear & Clear & Bright Clear & Bright
s Bright Bright Bright Bright Bright Semi~Sour Semi-Sour
’ Sveet .
Odor Sveet Swveet Sweet Sveet *No microorganisms noticed.
-6 MIL-C-8188 | 1M-1 Clear & Clear & | Slightly| Sliglhitly| Slightly Clear & Bright Clear & Bright
plus Bright Bright Cloudy Cloudy Cloudy Sediment on Sediment on
Corro~ . Sediment| Sediment| Sediment| Sediment Bottom. Bottom.
sion on Bot- | on Bot- | on Bot- on Bot- Semi-Sour Seai-Sour
Inhib~ tom. tom. toa, tom.
itor . N
Sweet
Odor Sveet Sweet Sveet Semi-Sour *No microorganisas noticed.
® MICROSCOPIC EXAM DATA (11 MONTHS).
.
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TABLE 47

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-5

STORACE CONDITIONS - OPEN GLASS BOTTLES, 70°F (21°¢)

TEST OIL oIL QUAL |1 2 3 6 1 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS \ MONTHS MONTHS
‘a
-1 MIL-1-7808 IM-1 Clear & Clear § |Clear & (Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sveet Sweet
Sveet
Odor Sveet Sweet Sweet Sweet #No microorganisms noticed.
-2 MIL-L-7808 1N-1 Clear & Clear & [Clear & |[Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sveet
Odor Swest Sveet Sweet Sweet #*No microorganisms noticed.
-3 MIL-L~7808 | 15E-1 Clear & Clear & [Clear & (Clear & | Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sveet Sweet
Sweet
Odor Swveet Sweet Sweet Sveet *No microorganisms noticed.
- MIL-L-7808 | 11E-1 Clear & Clear & [Clear & |IClear & Clear § Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Swveet Sveet
-
Sweat .
Odor Sweet Sweet Sweet Sweet #*No sicroorgani{sms noticed.
-3 MIL-L-23699) 0-~9A-4 Clear & Clear & |Clear & |[Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Semi-Sour Semi-Sour
\ .
Sweet
Odox Semi~Sour| Semi-Sour [Semi-Sour | Semt-Sour *No microorganisms noticed.
\
-6 MIL-C-8188 | IM-1 Clear & Clear & |Clear & |[Clear & |Clear & Clear § Bright Clear & Bright
plus Bright Bright Bright Bright Brighe Sedimenc on Sediment on
Corro~ Bottom. Bottom.
sion Svest Sweet
Inohib-
itor
Swaet
Odor Svest Sveet Sweet Sweet #*No microorganisms noticed.
.
* MICROSCOPIC EXAM (11 MONTHS).
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TABLE 48

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-6

Storage Conditions - Open Metal Cans, 70°F (21°C)

TEST OIL| OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS - MONTHS MONTHS MONTHS MONTHS
1 I;:E;L- 1M-1 Clear & Clear & Clear & Clear & Clear & Clear & Clear &
Brighe Bright Bright Bright Bright Bright Bright
o Sweet Sweet
No Microorganisms Noticed
Sweel Sweet Sweet Swveet Sweet
Odor Odor Odor Odor Odor
2 MIL-L- 1 1N-1 Clear & Clear & Clear § Clear & Clear & Clear & Clear &
7808 Bright Bright Bright Bright Bright Bright Bright
Sweet Sweet
No Microorganisms Noticed
Sweet Sweet Swveet Sweet Sweet
Odor Odor Odor Odor Odor
3 MIL-L~ | 1SE-1 Clear & Clear & Clear & Clear & Clear & Clear & Clear &
7808 Bright Bright Bright Bright Bright Bright Bright
Sweet Sweet
No Microorganisms Noticed
Sweet Sweet Sveet Sweet Sweet
Odor Odor Odor Odor Odor
-
L] MIL-L- | 11E-1 Clear & Clear & Clear & Clear & Clear & Clear & Clear &
7808 Bright Bright Bright Bright Bright Bright Bright
Sveet Sweet
s No Microorganisms Noticed
Sweet Sweet Sweet Sweet Swveet
Odor Odor Odot Odor Odor
S MIL-L- | 0-9A-4 | Clear & Clear & Clear & Clear & Clear & Clear & Clear &
236%9 Bright Bright Bright Bright Sright Bright Bright |
. Semi-sour Sem{-sour
No Microorganisms Noticed
Sveet Semi-sour| Seal-sour Semi-sour Semi-sour
Odot Odor Odor Odor Odor
6 ML-C~ { 1M-1 Clesr & Slightly Slightly Slightly Slightly Clear & Clear &
s188 plus Bright Cloudy Cloudy Cloudy Cloudy Bright Bright
corro- Sediment Sediment Sediment Sedipent Sediment on)] Sediment on
eoion on Bottom] on Botrom on Bottom on Bottow Bottom Bottom
1nhibi- Sveet Sveet
tor
N
Swvaet Sveet Sweet Swveet Sveet ¥o Microorganisus Noticed
Odor Qdor Oodor Odor Odot

43
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TABLE 49

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-7

STORAGE CONDITIONS - OPEN GLASS BOTILES, 100°F (37.8%)

TEST OIL olL QuaL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 1M-1 Clear &| Clear & |[Clear & Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet #*No microorganisms noticed.

-2 MIL-L-7808 1N-1 Clear & Clear & |[Clear & Clear § Clear &

Bright Bright Bright Bright Bright
Sweet
Odor Sweet Sweet Swveet Sweet

Clear & Bright
Sweet

Clear & Bright
Sweet

#No microorganis:

@s noticed.

-3 MIL-L-7808 1SE-1 Clear & Clear & (Clear & Clear & Clear &

Clear & Bright

Clear & Bright

Bright Bright Bright Bright Bright Sweet Sweet

Sweet

Odor Sweet Sweet Sweet Sweet #No microorganisms noticed.

-4 MIL-L-7808 11E-1 Siear & Clear & |[Clear & Clear & Clear & Clear & Bright Clear & Bright
sright sright Bright Bright Bright Sweet Sweet
-
Sweet
Odor Sweet Sweaet Sweet Sweet #*No microorganisms noticed.

-5 MIL-L-23699 | 0-9A-4 Clear & Clear & |[Clesr & Clear & Clear &

Clear & Bright

Clear & Bright

Bright Bright Bright Bright Bright Semi-Sour Semi-Sour
. Swaet
Odor Semi-Sour | Semi-Sour | Semi-Sour | Semi-Sour #*No microorganisms noticed.
-6 MIL~C-8188 IM-1 Clesr & Slightly {Slightly { Slighely | Slightly Slightly Cloudy, Slightly Cloudy

plus Bright Cloudy Cloudy Cloudy Cloudy Sediment on Sediment on
Corro- Sediment |Sedisent | Sediment | Sediment Bottom. Bottom.
sion . on Bot- {on Boc- on Bot- on Bot~ Semi-Sour Semi-Sour
Inhib- tom. tom. toa. tom.
{tor

Sweet

Odor Sveet Sweet Semi-Sour| Semi~Sour *No microorganisms noticed.

* MICROSCOPIC EXAM DATA (11 MONTHS).
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TABLE 50

VISUAL APPEARANCE AND ODOR DATA FOR CONTROL SYSTEM C-8
STORAGE CONDITIONS - OPEN METAL caxs, 100%F (37.8°C)

TEST OIL oIL QUAL 1 2 3 6 11 16
NUMBER TYPE NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 IM-1 Clear & Clear & | Clear & Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweel
Sweet
Odor Sweet Sweet Sweet Sweet *No microorganisms noticed.
-2 MIL-L-7808 1N-1 Clear & Clear & Clear & Clear § Clear & Clear & Bright Clear & Brigh:
Bright Bright Bright Bright Bright Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet *No microorganisms noticed,
-3 MIL-L~78C8 [15E~1 Clear & Clear § | Clear & Clear § Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
Sweet -
Ouor Sweet sweet >weet Sweet #No microorganisms noticed.
-4 MIL-1~7808 {1l1E-1 Clear & Clear & | Clear & Clear & Clear & Clear & Bright Clear & Bright
Bright Bright Bright Bright Bright Sweet Sweet
-
Sweet
Qdor Swveet Sweet Sweet Sveet #No microorganisms needed.
-5 MIL-L-23699 [ 0-9A-4 Clear & Clear & | Clear & Clear & Clear & Clear & Bright Clear & Bright
. Bright Bright Bright Bright Bright Seni-Sour Semi-Sour
Sweet
Odor Semi-Sour| Semi-Sour | SemiSour | Semi-Sour *No microorganisms noticed.
-6 MIL~C-8188 | 1M-1 Clear & Clear & | Slightly | Slightly | Clear & Clear & Bright Clear & Bright
plus Bright Bright Cloudy Cloudy Bright Sediment on Sediment on
Corro- Sediwent| Sediment | Sediment | Sediment Bottom. Bottom,
ston . on Bot- | on Bot- on Bot- on Bot- Semi-Sour Semi-Sour
Inhib- tom. tom. tom. tom.
itor
Sweet =
Odor Sweet Sweet Semi-Sour | SemiSour] *No microorganisms noticed.
.
* MICROSCOPIC EXAM DATA (11 MONTHS).
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VISUAL APPEARANCE AND ODOR DATA FOR TEST SYSTEM D-1

TABLE o1

STORAGE CONDITIONS - CLOSED GLASS BOTTLES, FREE WATER, 70°F {21°C), INNOCULATED WITH OP-172-1

TEST o1t 0L QUAL 1 2 3 5 1 WOk
NUMBER TYPE NUMBER | [NITIAL MONTH MUNTHS MONTHS MONTHS MONTHS '
-1 MIL-L-7808 | IM-1 Clear 4| Cloudy Cloudy Cloudy Cloudy Cloudy. Cottony | Clouay. Cottony
Bright | Cottony Cottony Cottony Cottony Material and Material and
Materfal Material Material Material Microorganism Microorganism
in Water and Small | and Dark and Dark Colonies. Caolontes.
Layer. Oark Colo-{ Colonies Catonies
nies of of Micro- | of Micro- Sweet Sweet
Micro- organisms { organisms
organisms present present -
prgsent in Water in Water Sever:l types of 11v; flagella:gd
in Water Layer. Layer. organisms present. Oense strands
Layer of fungalor bacterial materiai
Sweet ’ present also.
Odor Sweet Sweet Sweet Sweet
-2 MIL-L-7808 | IN-1 Clear & | Cloudy Cloudy Cloudy Cloudy Cloudy. Scum Cloudy. scum
Bright | Scum at Scum at Scum at Scum at at Uil/Water at 0tl/water
0il/Wa- 0i1/Wa- 0i1/Wa- 0il/Wa- Interface Interface
ter In- ter In- ter In- ter In- Sweet Sweet
terface. terface. terface. terface.
Sweet *No Vive microorganisms noticed.
Odor Sweet Sweet Sweet Sweet Possible cellular debris present.
-3 MIL-L-7806 | 15€-1 { Clear &{ Cloudy Cloudy Cloudy Cloudy Cloudy. Scum Cloudy. Scum
Bright | Scum at Scum at Scum at Scum at at 0i1/Water at 0il/water
Gil/Wa- 011/Wa- 0f1/Wa- 011/4a- Interface. Interface.
ter In- ter In- ter In- ter In- Sweet Sweet
terface. terface. terface. terface.
Slight
Amgunt *Microorganisms present in scum
of Sedi- layer.
ment.
Sweet
Odor Sweet Sweet Sweet Sweet
-4 MIL-L-7808 [ 11E-1 | Clear &{ Cloudy Cloudy Cloudy Cloudy Cloudy. Scum Cloudy. Scum
Bright | Scum at Scum at Scum at Scum at at 0il/Water at 011/Water
011 /Ha- Qil/%a- 0t 1/ Wa- 011/Wa- Interface. Interface.
ter in- ter In- ter In- ter In- Cottony Mat. Cottony Mat-
terface. terface. terface. terface. erial in Water, [erial in Water.
Cottony Cottony Cottony Sweet Sweet
?aterfal Materiat Material
n Water in Water in Water *Several ty
pes of motile micro-
Sweet Layer. tayer. Layer. organisms. Worm-like micro-
Odor Sweet Sweet Sweet Sweet organisms present also.
-3 MIL-1-23699( 0-9A-4| Clear & | Cloudy Cloudy Cloudy Cloudy Cloudy Slightly Cloudy
Bright | Darker Scum and Sour Sour
tayer at Dark Spots
011 /va- at 011/Wa-
:::f::;. :::efnter- *No microorganism noticed.
Sweet
Odor Semi~Sour | Semi-Sour | Sour Sour
-6 MIL-C-8188 | IM-1 Clear & | Siigntly Slightly Slightiy Siightly Clear and Bright|Clear and Brignt.
plus Bright | Cloudy Claudy Cloudy Cloudy Scum, Dense Mi- |Scum, Dense Mi-
Corro~ Scum and Scum and Scum and Scum and croorganism Col-|croorganism Col-
ston 8lack ylack Black Black ontes Present atlonies Present at
Inhib- Micro- Micro- Micro- Micro- Interface and in] Interface and in
itor organtsm organtism organism organism Water Layer. Water Layer.
Colonies Colonies Colonies Colonies Sweet Sweet
Present Present Present Present
at 011/ at 041/ at 011/ at 011/
Water Water Water Water *Severa) types of motile micro-
Inter- Inter- Inter- Inter- organisms present. Large amounts
face. face. face. face. of filamentous material present
Sweet also.
Qdor Sweet Sweet Sweet Sweet
A

* MICROSCOPIC EXAM DATA (11 MONTHS).
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TABLE 52

VISUAL APPLARANCE AND ODOR DATA FOR TCST SYSTEM D-2

STORAGE CONDITIONS - CLOSED GLASS BOTTLES, FREL WATER, 100°F (37.8°C) INNOCULATLD WITH OP-172-1

TLST CIL OIL QUAL 1 2 3 6 11 16
NUMBER TYPE NLMBLR INITIAL MONTH MONTUS MONTUS MONTHS MONTHS MONTUS
-1 MIL-1-7808 IM-1 Clear & | Cloudy Cloudy Cloudy Cloudy 041 Very Dark 0il Very Dark
Bright Scum at | Slighe Slight Slight Almost Opaque. Almost Opaque.
at 0i1/ | Scum at Scum Scum Rancid Rancid
Water 0il/wa-~ 0§1/Wa- 0i1/Wa-
Inter- ter In- ter In- ter In-
{ace. terface. terface. terface.
Sweet *No live microorganisms noticed. Poc
Odor Sweet Swuet Sweet . | Sweet sible microbiological debris present
-2 M11.-1-7808 IN-1 Clear & | Cloudy Cloudy Cloudy Clondy Opaque,  Scum Opaque.,  Scum
Bright Scum at | Scum at Scuwn at Scum at at Oil/Water at 0il/Water
0il/Wa- | 0il/Wa- 0il/Wa- 0il/Wa- Interface. Interface.
ter In- | ter In- ter In- ter In- White Cottony "White Cottony
terface. | terface. | terface. |terface. Materizl in Material in
Water Layer. Watcr Layer.
Swect *No microorganisms noticed. Possible
Odor Sweet Sweet Sweet Sweet microbiclogical debris present.
-3 MIL-L-780G8 [15E-1 Clear & | Cloudy Cloudy Cloudy Cloudy Cloudy. Scum ©il Dark in Col-
Bright Scun at | Scum at Scum at Scum at at 0il/Water In- or. Slightly
0il/Wa- | Qil/Wa- 0il/wa- 011/Wa- terface. Cloudy.
ter In- ter Iu- ter In- ter In-
Sweet terface. | terface. terface. terface. *No microorzanisms noticed. Large
Odor Sucetr Sweet Sweet Sweet amounts of debris present.,
-4 MIL-L-7808 ]1IE~1 Clear & | Cloudy Cloudy Cloudy Cloudy Cloudy. Scum Cloudy. Scum
Bright Scum at | Scum at Scun at Scum at at 0il/Water at Oil/Water
- 0il/Wa- | Oil/Wa- 0il/Wa- 0il/Wa- Interface. Interface.
ter 1n- ter In- ter In- ter In- Semi-Scur Semi-Sour
terface. | terface terface. terface.
Sweet *No microorganisms noticed. Scum
Odor Sweet Sweet Swcet Sweet may be emulsion.
-5 MIL-L-23699 |0-9A-4 Clear & } Cloudy Clear & Slightly |Opaque
Bright Slight Bright Cloudy 011 Very L *%
Scum 011 bark-~ | Dark.
Layer at er i{n
011/Wa~ Color.
ter In- *
terface.
Sweet P
0dor Semj-Sour! Semi-Sour | Rancid Rancid
-6 MIL-C-8188 1M-1 Clrean & Cloudy Cloudy Cloudy Upaquue
plus Bright Scum at | Scum at 0il bark |OUtl is a
Corro- 0il/wa- | O11/Wa- in Color. ! Very Dark L L
sion ter In- | ter In- Scum at Purple
Inhib- terface. | terface. { 0il/Wa- Color.
itpor ter In-
terface. N
Slight
Sediment
Sweet on Pottom. e
Odor Sweet Sweet Sour Rancid
#*  TEST TERMINATED AFTER SIX MONTMS DUE TO EXTREME OFFENSIVE ODOR.

s

*  MICROSCOPIC EXAM DATA (11 MONTHS).
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STORAGE CONDITIONS - OPEN GLASS BOTTLES, FREE WATER, 100°F (37.8°C) INNOCULATED WITH 0P-172-1

TABLE 53

VISUAL APPEARANCE AND QDOR DATA FOR TEST SYSTEM 0-3

TEST QIL OlL QUAL 1 2 3 6 N 18
NUMBER TYPE NUMBER | INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7808 -1 Clear & | Clear & Clear & Clear & Clear & 0i1 is Very Barx {Qil is VYery Dark
Bright Bright Bright Bright Bright but Clear but Clear
Scum at Scum & Cottony Cattony Ng Free Water No Free dater
0il/Water | Small Mi. | Material | Material Present Present
Interface | croorgan- | Dispersed| in Water .
ism Colo- [ in Water | Layer Rancid Rancid
8:$§N:§er Layer * No Live Microorganisms but
Interface Microbiological Debris Present
Sweet Sweet Sweet Sweet Sweet
Odor Odor Odor Odor Odor
-2 MIL-L-7808 -1 Clear & | Slightly Slightly Clear & Clear & Opaque, Qi1 Yery |Opaque, 011 Very
8right Cloudy Cloudy 8right 8right Dark in Color Dark in Color
Scum at Scum at Scum at Slight Scum |No Free Water No Free Water
0il/Water | Oil/Water | Oil/Water] at Qil/Water|Present Present
Interface | Interface | Interface| Interface Sour Sour
Water Layer
Decreasing [* Possible Microbialagical Debris
and Microorganisms Present
- Sweet Sweet Sweet Sweet Semi-sour
Qdor Odor Odor Udor Odor
-3 MIL-L-7808 15E-1 | Clear & | Clear & Clear & Clear & Clear & Slightly Cloudy {Clear & Brignt
Bright Bright Bright Bright Bright No Free Water No Free Water
Present Present
Semi-sour Semi-sour
* No Microorganisms Noticed
Sweet Sweet Sweet, Sweet Sweet
Odor Odor Odor Odor Odor
-4 MIL-L-7808 11€-1 ] Clear & | Slightly Clear & Clear & Slightly Clear & 8right Clear & 8right
Bright Cloudy 8right Bright Cloudy No Free Water No Free Water
Scum at Scum at Slight Slight Present Present
Of1/Water | Qil/Water | Scum at Scum at Sweet Sweet
Interface | Interface | Oil/Water) 0i)/water wee dwee
Interface| Interface v g Microorganisms Noticed
Sweet Sweet Sweet Sweet Sweet
Qdor Odor Odor Odor Odor
-5 MIL-L-2369 0-9A-4 | Clear & | Clear & Clear & Clear & Opaque, Qi) - LA
8right | HBright Bright 8right Very Dark
- L1l
Sweet Semi- Semi- Sour Rancid
Odor sour sour Odor Odor
Odor Odor
-6 MIL-C-8188 ™-1 Clear & | Clear & Clear & Clear & 011 Dark 011 Dark, Almost [Almost Opaque
plus Bright Bright Bright Bright but Clear Opaque 041 Very Dark
corro- Siight Stignt Sltght | Sediment  |D€eP Purple in
sion S Color
{nhib- cum at Scum at Scum at tn Water
1tor 011/vater | 0f1/Water | Ot1/Water| Layer Rancid Rancid
Interface | Interface | Interface + No Microorganisms Noticed
Sediment Sediment .
on Bottom | on Bottom
Sweet Sweet Sweet Semi-sour | Semi-sour
Qdor Odor Odor Odor Odor
*Microscopic Exam Data (11 Months)
**Test Terminated After Six Months Due to
Extreme Offensive QOdor
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TABLE 54

VISUAL APPEARANCE AND ODOR DATA FOR TEST SYSTEM E-1
STORAGE CONDITIONS - OPEN GLASS BEAKERS, 100% RELATIVE HUMIDITY, 70°F (21°C), INNOCULATED WITH OP-172-1

TEST OIL OIL QUAL 1 2 3 6 1 16
NUMBER TYPE NUMBER HINITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-1-7808 M- Clear & Slightly Stightly Slightly Clear & Cloudy Clear & Bright
Bright Cloudy Cloudy Cloudy Bright Scum & Sediment | Scum & Sediment
Slight Stight Slight Slight on Bottom on Bottom
Sediment Sediment Sediment Sediment
on Bottom | on Bottom | on Bottom | on Bottom Sweet Sweet
* No Microorganisms Noticed
Sweet Sweet Sweet Sweet Sweet
Odor Odor Odor Odor Qdor
-2 MIL-L-7808 IN-1 Clear & Slightly Slightly Clear & Slightly |Clear & Bright Clear & Bright
Bright Cloudy Cloudy Bright Cloudy Scum & Sediment | Scum & Sediment
Slight Slight Slight on Bottom on Bottom
Sediment Sediment Sediment
on Bottom | on Bottom | on Bottom | o€t Sweet
* No Live Motile Microorganisms
Possible Bacteria and Micro-
biological Debris Present
Sweet Sweet Sweet Sweet Sweet
Odor Odor Qdor Odor Odor
-3 MIL L-7808 156-1 jClear & Slightly Slightly Cloudy Slightly |Cloudy Clear & Bright
Bright Cloudy Cloudy Cloudy Scum & Sediment [ Scum & Sediment
Slight Stight Slight Stight on Bottom on Bottom
Sediment Sediment Sediment Sediment
on Bottom | on Bottom | on Bottom | on Bottom Sweet Sweet
* Several Types of Microorganismg
Present
Sweet Semi-sour { Semi-sour [ Semi-sour | Sweet
Odor Odor Odor Odor Odor
-4 MlL;L-7808 ME-1 [Clear & Slightly Slightly Stightly Cloudy Cloudy Clear & Bright
Bright Cloudy Cloudy Cloudy Scum & Scum & Sediment | Scum & Sediment
Sediment Sediment Sediment Sediment {on Bottom on Bottom
on Bottom | on Bottom | on Bottom | on Bottom Sweet Sweet
* Motile Microorganisms Present
Sweet Sweet Sweet Sweet Sweet
Qdor Odor Odor Odor Odor
-5 MIL-L-23699 | 0-9A-4 |Clear & Clear & Clear & Clear & Clear & Cloudy Clear & Bright
Bright Bright Bright Bright Bright Scum & Sediment | Scum & Sediment
on Bottom on Bottom
Sour Sour
* No Microorganisms Noticed
Sweet Semi-sour | Semi-sour | Semi-sour | Sour
Odor Odor Odor Odor Odor
-6 MiL-C-8188 M-1 Clear & Slightly Slightly Stightly Slightly )Slightly Cloudy | Clear & Bright
plus Brignt Cloudy Cloudy Cloudy Cloudy Scum & Sediment | Scum & Sediment
:?;;°' Sediment | Sediment | Sediment | Sediment fon Bottom - on Bottom
inhibi- on Bottom | on Bottom | on Bottom | on Bottom | o0 o0 Sweet
tor
* Several Types of Motile Micro-
organisms Present. Large
Amount of Clumped Materfal
Present Aiso.
Sweet Sweet Sweet Semi-sour | Semi-sour
Odor Odor Odor Odor Odor
* Microscopic Exam Data (11 Months)
49
e




- ——

AFWAL-TR-83-2007

TABLE 55

VISUAL APPLARANCE AND ODOR DATA FOR TEST SYSTEM E-2

STORAGE CONDITIONS - OPEN CLASS BEAKEKS, 100% RELATIVE HUMIDITY, 100°F ¢37.8%C), INNOCULATED WITH OP-172-1

TEST OIL o1IL QUAL 1 2 3 6 11 16
NUMBER k3 S NUMBER INITIAL MONTH MONTHS MONTHS MONTHS MONTHS MONTHS
-1 MIL-L-7800 IM-1 Clear § Cloudy Slighely | Slightly 0il Very
. Bright Sediment | Cloudy Cloudy bark. a .
on Bot- | Sediment | Sediment Cloudy,
tom. on Bot- on Bot- Almost
tom. towm. Opaque.
Sediment *
on Bottom.
Sweet %
Odor Sweet Sweet Semi-Sour Rancid
~2 MIL-L-7508 IN-1 Clear & Cloudy Cloudy Cloudy Slightly % L1
Bright Sediment | Sediment | Sediment Cloudy
on Bot- |on Bot on Bot- Sediment
tom. tom. tom. on Bottom. [
Sweet an
Odor Sweet Sweet Sweet Rancid
-3 MIL-L-7808 | 15E-1 Clear & Slighely | Slightly [ Slightly Slightly Slightly Cloudy Slightly Cleudy
Bright Cloudy Cloudy Cloudy Cloudy Sediment on Bot~ Sediment on Bet-
seaiment | Sediment | Sediment Scdiment tam. tom.
on Bot- | on Bot- on Bot- on Bot- Rancid - Rancid
tow. touw. tow. Lo,
Sweet
Odor Sveet Sweet Semi-Sour fancid #%0 microorganisms mcticed,
-4 » | MI1-L~7808 11E-1 Clcar & Cloudy Cloudy Cloudy Cloudy Slightly Cloudy Slightly Cloudy
Bright Sediment  Sediment Sedirent Sediment on Bot- | Secdiuent on Bol-
on Bot- on Bot- on Bot- tom. tom.
tom. tom. tom. Rancid Rancid
Sweet
Odor Sweet Swect Semi-Sour Rancid *No microorganisms nuoticed.
-5 MIL-L-23699 | 0-9A-4 Clear & Slightly | Slightly Slightly 01l Very
Bright Cloudy Cloudy Cloudy Dark. Al- - ek
Sediment | Sediment | Sediment most Opaque.
on Bot~ | on Bot- on Bot- Patches of
: ton. tom, tom, Crystallized
Material
Floating on *
Top. Sedi-
ment on Bot- P
tom.
Sweet
Odor Semi-Sour| Sour Rancid Rancid
-6 MIL-C-8188 1M-1 Clear & Cloudy Slightly | Slightly 011 Very
plus Bright Sediment | Cloudy Cloudy Dark. Al- L] "
Corro- on Boe~ Sediment Sediment most Opaque.
sion tom, on Bottom; on Bottom} Sediment on
Iohib- Bottom N
itor
Sweet
Odor Semi-Sour| Semi-Sour| Sour Rancid e

** TEST TERMINATED AFTER SIX MONTUS DUE TO EXTREME

* MICROSCOPIC EXAM DATA (11 MONTHS).

- —

OFFENSIVE GDOR.
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TABLE 56

VISUAL APPEARANCE AND ODOR DATA FOR TEST SYSTEM E-3

STORAGE CONDITIONS - CLQSED GLASS BOTTLES, NU FREE WATER, 100°F (37.8°C), INNOCULATED WITH OP-172-1

TEST OlL OIL QUAL 1 2 3 6 n 16
NUMBER TYPE NUMBER | INITIAL MONTH MONTHS MCHTHS MOKTHS MONTHS MONTHS
-1 MIL-L-7808 -3 Clear & Clear & Clear & Clear & Clear & Clear & Brignt | Clear & 8Brignt
Bright Bright Bright Bright 8right Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet *No microorganiims noticed
-2 MIL-L-7808 N-1 Clear & Clear & Clear & Clear & Clear & Clear & Bright | Clear & Brignt
Bright 8right Bright 8right Bright Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet *Ho microorganisms noticed.
-3 MIL-L-7808 ¥58-1 | Clear & Clear & Clear & Clear & Ciear & Clear & Bright | Clear & Brignt
Bright Bright Brignt Bright Bright Sweet Sweet
Sweet K
Odor - Sweet Sweet Sweet Sweet *MNo r.:rogrganisms noticed.
-4 MIL-1-7808 11E-1 | Ciear & Clear & Clear & Clear & Clear & Cicar & Bright | Clear & Brignt
Bright Brignt Bright #right Bright Sweet Sweet
Sweet
Odor Sweet Sweet Sweet Sweet *No microorganiums noticed.
-5 MIL-1-23639] 0-3A-4| Clear & Clear & Clear & Clear & Clear & Clear & Bright | Clear & 3rignt
Bright Brignt Brignt Brignt Bright Semi-Sour Semi-Soyr
Sweet
QOdor Sweet Sweet Sweet Sweal *No microorganisms noticed.
-6 MIL-C-8188 1M1 Clear & Slignhtly | Stigntly [ Clear & Stightly {Clear B Bright | Slightly Cloudy
plus Bright Cloudy Cloudy Brignt Cloudy Sediment on Sediment on
Corro- Sediment | Sediment | Sedimert | Sediment | Bottom. Bottom.
sion on Bottom.l on Botton.on Bottom.| on Bottom | Semi-Sour Semi-Sour
Inhib-
itor
Sweet
Odor Sweet Sweet Semi-Sour | Semi-Sour | **lo microorganicas noticed.
* MICROSCOPIC EXAM DATA (11 MONTHS).
-
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